Thermodynamic analysis of the nondenaturational conformational change of baker's yeast phosphoglycerate kinase at 24 degrees C.
A plot of the Gibbs free energy of unfolding vs. temperature is calculated for baker's yeast phosphoglycerate kinase in 150 mM sodium phosphate (pH=7.0) from a combination of reversible differential scanning calorimetry measurements and isothermal guanidine hydrochloride titrations. The stability curve reveals the existence of two stable, folded conformers with an abrupt conformational transition occurring at 24 degrees C. The transition state thermodynamics for the low- to high-temperature conformational change are calculated from slow-scan-rate differential scanning calorimetry measurements where it is found that the free energy barrier for the conversion is 90 kJ/mol and the transition state possesses a significant unfolding quality. This analysis also confirms a nondenaturational conformational transition at 24 degrees C. The data therefore suggest that X-ray structures obtained from crystals grown below this temperature may differ considerably from the physiological structure and that the two conformers are not readily interconverted.